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(54) POINTING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a pointing device 
for cursor movement which has as a high operability. 

SOLUTION: This device is provided with a sensor part 
which detects an external force, an amplification part 
which amplifies the output of the sensor part, a 
reference voltage generation part which outputs a 
reference voltage for adjustment of the output (offset 
value) of the amplification part for external force '0' 
to the amplification part, and a control part 17a which 
controls this generation part and calculates a reference 
value for determination of the cursor movement speed in 
accordance with the output at the time of output of a 
value other than the offset value from the amplification 
part Further provided are, an offset value initial 
stabilizing means 17ab which monitors the offset value 
for a prescribed time after the start and monitors it at 
need an offset value adjusting means 17ac which 
monitors the offset value at a proper time and adjusts 
it at need, and a cursor movement speed change means 
17aa which changes a coefficient, which is used for 
calculation of the reference value which determines the 
cursor movement speed, in accordance with the output 
from the amplification part to determine the reference 



value. 
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7 

ffiE*;fca J *^£#^WEiMttM*feS># 

\f 

3 ] 1 KEtf 0>#>f w >^tV^ 

ME* — y^»»3*ft*3E^*^«:t?9 fc* 

y/vo»»*flE***S**«^SttE*i*»^b^ 
ttW3©*/Ncrt; iSTflMWMSKiiev ^Ita/c^^- 
y/w»tt**asx^«**^fcr fc$r««*i-*#>r> 

5*i*6W£, «TE^*iS»<©i:*08(lEi>tB»^fo^* 

i-S^*^S*«ffSr^tlEti«fflt-ttJ*i'S**«ffi3l 
RK*mEEI6^««rSJ19i-Si:*«-SSEl«#ISB 
^b^E^7-fe*> b«i:«:JI<C*«[ (fcfcU fc6fF^ 

ffi^^txTv^Pfl(i^-y^^itJits^**!>^>a^i 

E#*fpi^^7-fey HtSrPI*i-5i*^BEiBtbi*^fe 
BfT^«FBBSrigiBi" ; 5*T*ii«rE^-7'fe5/ hffiogffiis 



(2 ) »BB3P9- 3 4 6 4 4 

^>^(DWE**l^^^v^oHl^fe^ix^ni«*i" 

i-5fc*oS»«BE«rttE««»^ffl*1-S*J|i«ffi* 

^bWE^-7-ty Mti:<i*ft*«[ 
BH^Oi:*«:mE»*-6«t"*"S»*'^<>* , ' % c > ^ 

m ft £ ttr v > 5 n « * — y ^ co^tbas £ * * & s 
70 t«fEffl*<o*/Hcj6c»aiur±(fi[Sfi«^w*i-*« 

i£4 ^7*4 ^sf^^A ^o»f^+t^*3V^iS«FStlE^-7 

tyf Ultffttr ^mt^ &4«* -T 6 #>f 
y-r^ y^r^M;*, 

{ ffi im. 6 ] (a^ W^ix^^rX^, 

5*WB»i:. WE^A^^^S^WEitMBWd^fe^* 

«Sffl^oi:#Sr«rES^S«:i:-t"S*^ 1 bfi:V\ ) ^ 

^s9Em*o*/h(ciccifwuT±ffi»«^a*-r*« 

W#JS i ~~ 3 ovv^ixd* i ^z.^Mcoio — y /l^Ifc^g 
^5^^ > gS*^4<cE«^>^^-t * bffiSlW^^k^ 

[000 1] 
[0 0 0 2] 

[ft*OfitB] fai«i¥4 - 1 4 8 8 3 3 
40 (4, ^#0^(cJ:^X^*5J:T^Y*r&3^tL^n^ 

^^^ttrv^c ro^j^m^Sii. /^-y-^^^^t e 

^-^^r 7 -^^x*-v'3 y* (J^T, JLS^S^^^ 
[000 31 

50 HSWdS»*L±5i:i-«)*«] L*»bfca*fc. ±f£^ 



~2~ 



3 

[0 0 0 4] 

[llllll*:«fti--6fc»o#«] roajBTtt, 

JJM^*fc:J:9HW!ni*ix*^frX*lRl, Y^fr^rtim 

tiU^HI (^yiry Mi) «r^n-etLH«-rsfc«)^S* 
[000 5] 1 . mi ©*M 

# - y /kd ^tbiig £* ft £> s H6 E£ ^ffi £ » ttit 6 

-t«frEX*4I£ft«>5* y^»»a«SE3E*as:S 

W-ett, ±E*-y>w»tt**SEX#8k<o«:^9^, # 
— y^»tb5tflE***5ME*i|«*:WEi««»d*b 

-y/u»»je**3E*«*r*A.S«*fc±»'t-5o 
[0 0 0 6] 2. * 2 60*93 

IE#^f^ (X^fRk Y*IrJ) O^-y-fe^ h*E*rWKi-* 

[0 0 0 7] 3. JB3©»W 

>-r-r is?*?'^ ^(Dftftft^V^TigWPtttE^-^ 

[0 0 0 8] 4. &4(D$£W 
cj> : mi 0»W^«ft*-y^W»«l**«X*Sk, ® : 

i> 2 oo^^r £ b ic^^fc^ >^ ^ y #*f'<4 *<> 
[0 0 0 9] 

IflUB] w<£tt«0>f&l <DJ8Wo«fiK^J:ntf. #-y 



(3) «H»3p9- 3 4 6 4 4 

ixs^fcx fci: ^ur*-y^<o»»a 

Sit*:: :^1W^I^^T, 
*-yyuo»»*«feftAS*flS«fc««»**fe«>U/) 

[ooio] :^)»^2^^«{a^it * 
it > t^n^^MD $ tit p^v >^i-etii^o 

[ooi i] ^<D&m<Dn3(Dftw<Dmmz.£*L^ m 

[ooi2] z<D^m(om4<D^m<omm^^th^ ± 

[0 0 1 3] 

«JS:^^c:ov^TttlRl— <?5##*f*LT^U ^r^a^S 

[0014] 1 . fltfiRcottM 
g| 1 ~m 3 tellJfc^JCD^-f >^ V^^'M 
Mt5f:fe«t^^ c 1 tefg 1 4 

ID, H2li-fe^*«oBlWBI, H3tt«HiP»teir*r«lJ* 

40 So 

[0 0 15] r (Dnifc&KDtf^ 1ST- << is^T*'*^ * (i, 
BfT^^ir lit, ^^^I^ 1 3 t , B^f^^S 

*«JE*&8|5 1 5t, ^^^a^vt'^-^ 1 7 t^rA 

a. SSl ^5gW^«S^7 — y^»t*5*S^3E^Sl 7 a 
a, m2<D&W\C&Z>*7'ty HHnJHft3Efk*« 1 7 
a b. |3^{I#6^7t^ Mll^ 1 7 a c 

50 [0 0 16] -fe yaffil l l**(^*(cJ:9W»D^ttS^ 
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5 

?4- 1 4 8 8 3 3^m^m^^tltlh(D^ Mrfc&)\Z 

£ffl^3 0 l»flF*o»mc:J:6X*«iio«tT/ 

-fe>*«l 1 ^rfflt^o r CT\ *kfr&fcBSBl 1 a l*> 

W*I2 2 (A) - (C) S:#BBLTfifft5o tt*3, HI 2 
(A) »^*ffl»l 1 afr-»ffl9:fclvC»Lfc«ffi 
12 (B) tt^A*Hi«l 1 a M*Stt£ilS^#l 1 
a c«l^«jBfirKWi-S¥ffiH, HI 2 (C) lafl^ftffl 

at. 1 a a ^5£®£r 4 *PIt£#ttfcH$(D# 

bi, rnib4o^MJlgi 1 a blr^^±*lcfcv> 

TF^If^'botloT^r^O^ftlfSil 1 a a 
lOjglflsi 1 a c ^«rE4oOfigiJ«ffil 1 a b 

fa-tz>mz-&vbtitz&mmmi iadt e^#i 1 

a c\Cfcz_T&&&l 1 a c ^iMSSWl 1 a e 
ItiC 1 - C 4 O H^) 2 o^±X^^, «0 

o2o^±Y^^^aiffif-- : en^ f n^mLT^v\ m& 
ci-c4 x<Dmmmmt^^^xxjjfaio£TfYj5 

a a C0K®(Cl£i}£ o 

HEX, YO#^^oV^TO«ttim^Sr-tix-enit«i- 

z>h<Dx\ ^m^mi^mmiais a isxxm 2 torn 
msi 3 bi-eifiSLtfcSo ii comm^i 3 a i* % 

■fe>"frffln lCOjftfW&l 1 e t^D^btl^^^x^ffi] 
(±X*|Sj) Tfc5»^Atlfflai 1 ads«mi-* 
ft-^-Vx »l©*««13alt 
ir^-^^l lOS^l 1 e {zmtLbtltiftJj&yJjfa 

(±Y*i6i) -cfc«>»*«c:^tttb»i 1 a3fts*mi-« 

13a, 13b tt^n^jftRtHilfc Cfc»ittt^ > 



(4) ^i^9- 3 46 4 4 

6 

(KWO»*Jty-<>'Gi:V^5. ) ittSfc^i U 
fc£ 0 CnbJB l»V»2^*«»l 3 a, 13b(D^ 

5X*(6], Y*|pJ©*A/D*«»1 7b, 17c (B 
3#*0 (Dp t>(0«-/Si--5A/Daeift«^0 I /Otf- 
VPi , Pa l-A^i-^o 

[0 0 18] S*«ff*4Sl 512. 1 3 

/0 1 lOMH^Wl 1 a eiC^ (IftfHftE) dS»Dx.bttT 

[0019] ^fc, ^o=r>f^L — * 1 7 te. rco 

*g\ EI3«C^i-«i^ *J««1 7ai, X^A/D 
Ml7bh Y^A/DMl7c^, SS3£&5 
1 7d-t, fMWff *ttW>SiS 1 7 e,k, itffiSgffl^EttSB 

^ o =i >h°^ — ^ 1 7t-ctoT. WSl<D3£WtZ&Z>JJ — 
y^»»MESHE#«l 7 a a. »20«fllCff5^-7 
■fey hlSJffl^Sfc^ai 7 a b. IB3 05BMJ2:«*^-" 
7tyMW?ai 7 a cSr-?:ix-en«jS:UX*>5e 
-^-f * d ^ vt c ^ — * ! 7(7?#tjS:Jirtt{cfiB 

b*lfcV\> CT^tfA/D^lftSFBl 7b, 17 c. 

gpi 7 f , 17 g ^ d =a >b c ^. — ? h W&tLX^It. 

30 [0020] mmu l 7 a (1, if 1 3 

-r*»l*5j:tfS2(DJ«««l 3 a, 13b^7ty 

4»i 5^*j»t5fc©-efc5 0 zh^^tommmi 

^0 [0 0 2 1 ] ^fc, ^t7 — y^»»5SS3E5E^e: 1 7 a a 

tt. ^-y^»»iS«fe**s*i»«*«a^*W«c 

*DJ« jc3£<k#a 1 7abli &<<< Is^r ^ is <?*fs<4 
1&mk\zJ^MitMMt LXmnZ&jjfa<D*7^ y hM 
mmrt 6^ JcflEfiibWd^ fe»fS<Oi»IB«riBl«i- ^> * x 
(4S(fE^-7fe y hfito^io .fclA&WacS C^:cof§S^ 

50 7 fey HllORa^J:^*<wlCC*Oli«ESr-rs<iO 
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7 

Tfcft. ZtLhmWUl 7 atS£Xf£^mi 7 a a, 1 
7ab, 17a c OP^^O^TI^COib^^O^I^ 

[0 0 2 2] X^f^A/D^^l 7 blimi 

i#4i£*l 3 a (Dth^l^y"^ v^Wf-^f-'£&L, Y^rft 
A/DSEft« 1 7 c fijg 2 <D»*I2§ 1 3 b CDfctS^Srx >f 

[0 0 2 3] at«[» 1 7 d y^O»«litft 

[0 0 2 4] i#«SSffi#E««B 1 7 f 14, JB 1 *5 

«fctffB2 0if*B«i 3 a, l 3 bioOioOcoai^iilF 
x, FytfcoT»«t5A/D»»l 7 b, 17c 
fc^oTT^^MB^ffcSjh-fcFx, Fy&E«rt-ft 

[0 0 2 5] *:7-fe y h ftlUMB #-C1tff 1 7 g 

(4, *J»S5 1 7 a ^X*lPlffl(Ojg 1 13a 
7±y h«*r«*i"*^:»^K*«flE»*igKl 51c* 
7 -try hf»J»«#^tii*LTi^ietc, Effi^GO^-fey 

m (r:rii2V) ^itSMtxo f f 

V) ^tWUfYo f f t&IEtt-rSfccO-Cfc 

ft. 

[0026] 2 . wiftcomn 

Jfe«0*-y/u»»iSSaE3E^l 7 a a (djoV^^- 

^A-E^i:lw±1E«*^»45»fr«r*Urv^ft (f£ 

[0 0 2 7] aK-f^-f ^^^^^SJ^^^r^K 
X, Y#ftffi£>i8*B« 1 3 a , 1 3 b te<Ote<D<D*7 ± 
y m*rKJei-*&IM s *>*. :ixttW»A»©-jlt 

iftf^*^«>ft^^--y^Mi±EBn*ofc^-7-fe^ mic 

ft TS ^ U S ± * Lfc**#JfcLft 



(5) ftMW- 9-3 46 4 4 

[00 2 8] /K-Y ✓"t -< l/ff'^ *&&W)£1kX~?'( 
9uz*Zs\f^ — # 1 7 ^«««ffi#W*S (iH4 
07f^S 1) > SfflSGl 7 alil/O^K- HP3^ 

»i 3 a <D*7±y hm&$mTz>ti£>v>ffl 

1 <£>ig*IS£ 1 3 a (DthJjfrmfctV^y-t y him. ClwT 

(4 2 V) i;iftft*-cfTfc5o SBi<^*i«»i 3 a Ota* 

^7^y hmxhz 2 viz.n$mx*$tck%<n*7-t V 

MMftKM- (ZthZ¥f^*7*ty h X of ft 

1^5. ) ^-7*5/ h*J»ffi*IS««l 7 g(C»#fii- 

ft c fcfc, I/0^hP3^^Silff%«l 5fc 

SB2otiB«i 3 bcoai^^A^^nft i /o^- h p 

20 2 OBc^i&^tTttPo r^SftflFSr. I/0^-FP2 

) c *2^ifB«l 3 h<Dm*i**7*v hmX3bZ> 2 
^■7 -fey MM»«*Y o f f rf-^-fey H»J 

1 7gi:^tSo ±e»3a-c**«*« i 

3 a, 1 3 b O^-^-fey HI**— JfclS^^iX^ (I4€ 
77^82) „ L^L, rcDSgWTfct, £WHLf-J:ft 

50 £g»£^Ta>b/fr5£OP#IH C:tli5 0ms e c) 

3, S4) 0 ^(Dtcfr, Z<DmMMXltt7~t: y Y\&m 
JH5&^fc#« 17ab(t II <7>if «K 13a ^ffi^f 
x *5 it/JB 2 Oif*SS§ 1 3 b <Z)t±J* F y ^^cfftJ^o 

^K-Tftd^^SrlStrrft (S4^r^7 p S3) 0 - 

E*»l 7 f JcE«LT*s#m*r±EK*-5&**LS* 

x, Fy««1 (5 0ms) — 3t LTV ^tttl 

t i\ »^^ci:ftir>'^^<^s^t^^T^^nTv^ft^ 

WWrL^^y^S 2l:fcv^TRS Lfc#HHT?5S^-7"fe 
7 M^tS (@4 OS 4, S2) 0 ^fc. tti^F 
x, F y ffiffifetOtiiM (5 0ms) ^-^LTl^ll 

[ 0 0 2 9] £ r5T\ :oJ:3C»fc^-c^{: 



-5- 



(6) 



3 4 6 4 4 
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(D|«l«ds^tLT**S»dSK<feiUfc9. (2) fS#*» 
01 1 b-^tfiiHSgl 3 a, 1 3 c ^iStSt^p^O 

£ N my HWI^ai 7 a c^J:otiB«« • 

^^^vH^7ty Misfii 7 a c (mm 

[0 0 3 0] 3:1c, »«Sitfcl*^*0 5^^31*5 J: 

&mm&3 (ztxiz.mhti^^mTLit 2 5 m s e c 

10 0 3 1] KCAa^JWl 7all & 

i\#W6«13a, 1 3b^tB^)Fx, Fy^riW 

1^*7* i>o «»S51 7 all. h#J»«#IE*SB 
1 7 gtzJbtBOw* <IE«S*TV^X o f f (%\<D 

-ft) Sr I /O^- h P 3 tiibXmWEft&M 1 5 izmx 
\**3k; X^rpj^^ltBSi-efeSJBi coltdSl 3 a (0 
fcH^F x£r I /0#— h Pi *r^LTRW&^r*i€r*i 
«»W*1E«»1 7 f ^»jW"fSc ^fcs *J«asi 7 a 

i4, 5/ vmm% *b*» 1 7 g ic±teor:i: < e 

1££-£TWcYo f f (JB2 coif^l 3 bCt7t«; 
b«Sr2 V^*U#fe*J»«-iHE) ?rl/0^fP3 

STfcS*2<75Jf««l 3 a cDffi^Fy £ I /0#- h 
P2 fc^h LTtt^a*wtt«r*WB*W*E1*SI5l 7 f ^ 

[003 2]::t, «iSl3a, 13b^fclHAS 

[0 0 3 3] r(D3at«lJIC*3V^"C{4x iz^iJ-au 1 <z>* 
ffflllae 12 (A) #») fctMWc J: * £ 
;ft,£«lfE : tfSffi± 2 5 0 g f • cmi:^}U *e*I^FIS l 3(- 
*5tt*!Sl (DtiSmmi 3 a <Dffl;*J±Fx *3j:0 5 »2O*t 
ffggl 3 bOtb^J±F y -t*L-€r*U4* t7ty Mtfc 
6 2V^^'L>t LT± 2 V<DjfiH£>Xte*r^i~ L 
(B5»i) c It^ot, ^if*I^O{±i^±F 

x, ±Fyll l^C?Otb^Vx, V y (HI 



[0 0 3 4] 

±Fx= (Vx-SifB XG •••(!) 
±F y = (Vy-Si^m/dE) XG • • • (2) 

70 0. l2mV/gf • cm) t ttt^o L^/^oT, 
Wia5iMI^X*l^^-> > h*?£r f x. 

[0 0 3 5] 

V x = 0 . l2Xl0~ 3 Xfx • • • (3) 
Vy = 0. l2XlO* 3 Xfy • • ■ (4) 
±15 (1) **5J:tf (3) JftfWMK^lSXi** 
If l 3 a 14*1 J o*45Hi*F x SrHiWS : 
20 ±IE (2) sfcteJiTJ 5 (4) 5tt>6>. *ff«f 

mt-!SC*t*@«l 3 b Hi* F y SrtiJ* 

[0 0 3 6] Sfcrttfeor JM1p»t-An;i5>*L 

^<tt5m2 0it*I^i 3b^oflt:ty(«M 

[0 0 3 7] x = Fx-t7t^M • " ' (5) 
y = Fy-t7"fe5/Ff • " • (6) 

WfBffln 7 a te> ^"r y^S 

30 6 fcfc^T J:»<0 X 0 \zMWhh,fz.% 1 RXfM 2 0«#S 
M^3F xioiT/F y ££:JBV\ »S:gB 1 7 dtci:^ 
±15 (5) (6) *lCffil*Mb*x, y^^fcti-T 

5 flH4 (D^"ryZf S 7) o 

[0 0 3 8] r (^aSLfc^tefix, y "fe > 

(HI4<D^-7^y7 p S 8) o ^-f-t:* 

^Otti^Fx, F y ^{kt S^O^btSr^t^I 

50 tffiv\ ro?BW-Ctt^-7ir^ hMti^-y-^^ H 
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11 

fcflSfcWLtttfjVx, Vy ^(D6 (C^-T^liCO. 4mV 

^bt^j»ft5ri:i:tti/^ fl Lt^ot, 171: 
a*Lfc«fc* -25g<ftMK + 25g (JfflWtti 
^t^otl. 8V<Fx, Fy<2. 2 V) 0><6Hf± 

ttoRv^^ ^ left w o^lig 

10 0 3 9] ^fcft x , y <D'J?t£ < t \>—l5&1&fo&£k 

»fc*x, y»*3&sa*« 
*it4b*)Fx, Fy*SJh|E^F««rrtOffi-Cfe^»'& 

7 bfflR£*:frfcofc« (l4O^7^S10) , * 
•r^^S SKte^fcHSK**- :^T7^S 9. SI 

Sfefpffll 1 a e^l^^O&tttCl d:C3, 
Ilia a-^jg^tf 1 1 a c -tJx-£*l<B36*. 

[0 0 4 0] fMx, yo*ft<H-*i J « 

co^^si i) o r.<E>J»tb*Q®te, r<£>HJ£#yo*§ 

£\ IfMffil 3H^)B*Fx (Fy) 0>*/Ma£ C# 
BS) (Z) ^ i^(7)^(0^ 7 ^l:S^n6^«t6 0 Z<D 



(7) 9-3 4 6 4 4 

12 

tf&fciy £^;tfcY#fa<£>^--<7< V h^J f y 
(7) 5^ (8) 
[0041] 

fx = x/(0. 12xi0" 3 xG) ••• (7) 
fy = y/(0. 12X10' 3 XG) ■•• (8) 

ZLX, ro#a&fcfx, f y fr±MW!t<of 7^a- 
Eo{Bjn(c«-rs^Sr«E»Ji-So f x, 

f yCO^;#^^^7^A-EO^)' i 3^5:v^{C^^5^7 
6c fx, f y^#$^^5#^(-^i*^d^-*0 

[0 0 4 2] iMIO^/ht^tttlS^^ 7 

^A-E (18«i#I) rtT, # — y/KO»»i£ 

•IfclRl^o-clllfHKl©** S l: J: ot^it btifc A- 

ECD^ 7^(-OV^T, ^7^AT1il/3 2 i:V^«t 
&\ ^7^B-Ciil /I 6 £l^9#>$c£r. ^7^Ctli 

• ae-ft*x) t^omk, Y*ia^oi^r*fttf (k- 
t\ tit, x «ty) 

y) ^^^S^m^Si-S^7^{-^J6bttfc_hl5«3S 
tOfflttS^T, #-y^<&»»ii£&*fc***« 

*UT±ffiSS«^a*i-« ®4^T7^S 1 2) 0 
^fafcittr^JMS«^«-&±(fl:«**2 5 m s e c r 



-7~ 



(8) 

13 

Z><DX\ 1 8?/ 2 5 m s e c = 4 0 Eli 1^5 - t fclft 
5o 

[0 0 4 3] wO<t5t-LT* — y/KO»tb5SSS:ftfe 

iSgt-o^T, ±EMKyb/»= (n x±{SH£«a>k 

%7LZ>t, miF^tfl OOgf • cm(DM"e^ 

^ y^/M^C^^Di^h ^-y/UO^iig^r 
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